Analysis of the V3 loop in neutralization-resistant human immunodeficiency virus type 1 variants by direct solid-phase DNA sequencing.
To study the molecular basis for the emergence of human immunodeficiency virus type 1 (HIV-1) variants with reduced sensitivity to neutralization by autologous sera, the DNA sequence of the envelope V3 loop was determined in HIV-1 isolates derived from four patients with primary HIV-1 infection and sequentially thereafter. The gene fragment encoding the V3 loop of gp120 was amplified by a nested polymerase chain reaction (PCR) and subsequently sequenced by a novel solid phase DNA sequencing approach allowing direct sequencing of the viral genome without the need for previous cloning. The results show that all patients have HIV-1 with unique primary sequence of the V3 loop and antibodies to this structure are produced at seroconversion. The structural analysis also demonstrates that the mechanism for virus escape from neutralization in vivo is complex. Thus, in one patient the emergence of neutralization-resistant viruses coincided with the introduction of several amino acid changes in the V3 loop, while in two other patients the V3 loop remained completely unchanged. These findings suggest that an understanding of the interaction between the humoral immune response and HIV-1 may require detailed structural studies of the entire envelope.